Single-crystal X-ray study T = 170 K Mean (C-C) = 0.003 Å Disorder in main residue R factor = 0.047 wR factor = 0.075 Data-to-parameter ratio = 9.4
The crystal structure of the title compound, C 20 H 28 O 6 , allows a firm assignment of the stereochemistry at C-4 of formation of the tetrahydrofuran (THF) ring.
Comment
Hitherto, most carbohydrate building blocks have linear carbon chains (Lichtenthaler & Peters, 2004) . However, the Kiliani reaction on each of the four ketohexoses provides branched sugar lactones which are readily crystallized as a new family of chiral carbohydrate building blocks . Such materials have been used to make novel sugar amino acids as potential dipeptide isosteres . In further studies on the potential of such intermediates to form complex chiral targets, further investigations into the synthesis of branched THF rings have been carried out. Thus reaction of d-fructose (1) with sodium cyanide, followed by acetonation of the crude mixture of the resulting lactones, gave the crystalline diacetonide (2) (Hotchkiss et al., 2004) . Reaction of (2) with benzyl bromide and sodium hydride in the presence of tetra-n-butyl ammonium iodide in dimethylformamide afforded the corresponding benzyl ether (3). The lactone (3) was subjected to a sequence of reactions to construct the THF ring: reduction of (3) to the corresponding diol, followed by protection of one of the hydroxy groups as a silyl ether, activation of the remaining hydroxy group by mesyl chloride and ring closure of the resulting silyl ether by treatment with tetrabutylammonium fluoride gave a crystalline ether (4). As silyl ethers are particularly prone to migrate under basic conditions, there were a number of stages in the sequence that could have given rise to alternative stereochemistry at C-4; the crystal structure of the title compound ( Fig. 1) firmly establishes that the closure of the THF ring proceeded by nucleophilic displacement of a C-4 mesylate by the C-1 hydroxy function of the polyol .
The crystal structure of (4) (Fig. 2) contains a close contact, H231Á Á ÁO70 = 2.49 Å , which, if it were a weak C-HÁ Á ÁO interaction, would link molecules along 2 1 screw axes to form extended chains in the b axis direction. However, this interaction is too weak to prevent the O70/O71 disorder.
Experimental
The benzyl ether (4) was crystallized from 60-80 0 petroleum spirit (m.p. 317-318 K, [] D 23 À13.2, c 1.0 in chloroform) . 
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Symmetry code: (i) Àx þ 1; y þ 1 2 ; Àz þ 1 2 .
In the absence of significant anomalous scattering, Friedel pairs were merged, and the absolute configuration was arbitrarily assigned. Changes in illuminated volume were kept to a minimum, and were taken into account (Gö rbitz, 1999) by multi-scan inter-frame scaling (DENZO/SCALEPACK; Otwinowski & Minor, 1997) . H atoms were all located in a difference map, but those attached to C atoms were repositioned geometrically. H atoms were initially refined with soft restraints on the bond lengths and angles to regularize their geometry (C-H in the range 0.93-0.98 Å ) and displacement parameters [U iso (H) in the range 1.2-1.5 times U eq of the parent atom], after which they were refined with riding constraints. The crystal structure shows disorder in the C4-C8 ring. One of the O atoms was modelled as split (O70 and O71, with site-occupancy factors of 0.44 and 0.56, respectively). The consequential alternative sites for C9 and C10 were adequately accommodated by their anisotropic displacement parameters. No attempt was made to model disordered H atoms on C8, C9 and C10; stable positions were found for 'average' atoms during the restrained least-squares refinement.
Data collection: COLLECT (Nonius, 2001).; cell refinement: DENZO/SCALEPACK (Otwinowski & Minor, 1997 ; data reduction: DENZO/SCALEPACK; program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to refine structure: CRYS-TALS (Betteridge et al., 2003) ; molecular graphics: CAMERON (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS.
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